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40 1. An integrated circuit for use in a switching voltage 
regulator circuit, the switching voltage regulator cir- 
cuit providing a regulated voltage output at an output 
terminal, the integrated circuit including internal drive 
circuitry, a power twitching transistor and control cir- 
45 cut try for varying the switching duty cycle of the 
switching transistor, the integrated circuit having at 
most five terminals including an input terminal, an out- 
put terminal a ground terminal and first and second 
function terminals for connection to discrete external 
SO components to implement the switching voltage regula* 
tor circuit, the integrated circuit comprising: 
first means connected to one of the function terminals 
for accepting a feedback signal from the output of 
the switching voltage regulator circuit and for 
55 enabling the integrated circuit to operate in a first 
mode to regulate the output of the switching volt- 
age regulator by varying the duty cycle of the 
switching transistor as a function of the magnitude 
of the feedback signal; 
60 second means connected to the input and output ter- 
minals for enabling the integrated circuit to operate 
in an isolated flyback mode to regulate the output 
of the switching voltage regulator circuit as a func- 
tion of a feedback voltage developed across a pri- 
65 m&ry winding of a discrete externa] transformer; 
and 

mode select means connected to one of the function 
terminal* and to said fust and second- means to 
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disable the ftrtt means and to enable the second 
means in response to a disable signal applied to that 
function terminal by the discrete components. 
2. An integrated circuit for use in a switching voltage 
regulator circuit providing t regulated output voltage, 5 
the integrated circuit having internal drive circuitry, a 
power switching transistor and control circuitry for 
varying the on and off switching duty cycle of the 
switching transistor, and further having an input termi» 
nal, an output terminal, a ground terminal and first and 10 
second function terminals for connection to external 
components, the integrated circuit comprising: 
first means connected to the first function terminal 
and to the control circuitry for accepting a first 
feedback signal indicative of the regulated output IS 
voltage, and for enabling the integrated circuit to 
operate in a normal feedback mode to regulate the 
regulated output voluge by varying the duty cycle 
of the switching transistor as a function of the mag- 
nitude of the first feedback signal; 30 
second means connected to the input and output tcf • 
mirtals and to the control circuitry for accepting • 
second feedback signal between the input and out* 
put terminals indicative of a voltage developed 
across a winding of an external transformer, and 25 
for enabling the integrated circuit to operate in a 
fully isolated flyback mode to regulate the regu- 
lated output voltage as a function of the magnitude 
of the second feedback signal; and 
third means connected to one of the function tenni- JO 
nals and to said first and second means to disable 
one of the first and second means and to enable the 
other in response to a control signal applied to that 
function terminal by external components. 
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3. The integrated circuit of claim 2, wherein said first 15 
means includes: 

means for producing • first reference signal; and 
means for detecting a difference between the first 
feedback signal and the first reference signal, tod 
for generating an error signal indicative of that 40 
difference; 

and wherein the control circuitry includes: 
means for comparing the error signal to a signal indic- 
ative of the magnitude of current conducted by the 
switching transistor; and 49 
means responsive to said comparing means for turn- 
ing off the switching transistor when the current 
magnitude signal exceeds the error signal 

4. The integrated circuit of claim 2, wherein said 
second means includes: 90 

means responsive to the second feedback signal for 
generating an error signal indicative of a difference 
between the second feedback signal and a predeter- 
mined threshold signal level; 

and wherein the control circuitry includes: 55 

means for comparing the error signal to a signal indie* 
stive of the magnitude of current conducted by the 
switching transistor, and 

means responsive to said comparing means for turn- 
ing off the switching transistor when the current 60 
magnitude signal exceeds the error signal 

5. The integrated circuit of claim 2. wherein said first 
means includes: 

means for producing a first reference signal; and 
means for detecting a difference between the first 63 
feedback signal and the first reference signal, and 
for generating a first error signal indicative of that 
difference; 
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wherein said second means includes: 

means responsive to the second feedback signal for 
generating a second error signal indicative of a 
difference between the second feedback signal and 
S a predetermined threshold signal level; 

and wherein the control circuitry includes: 

means for receiving the first and second error signals, 
for comparing at any given time one of the first and 
second error signals to a signal indicative of the 
10 magnitude of current conducted by the switching 
transistor; and 

means responsive to said comparing means for turn* 
tng off the switching transistor when the current 
magnitude signal esceeds the compared one of the 
13 first and second error signals. 

6. The integrated circuit of claim 3, wherein said 
means for generating an error signal includes a differen- 
tial amplifier having a first input for receiving the feed* 
back signal and a second input for receiving the first 

20 reference signal 

7. The integrated circuit of claim 4, wherein said 
means for generating the second feedback error signal 
includes: 

an amplifier having a first input connected to one of 
25 the input and output terminal*; and 

means connected to a second input of said amplifier 
and to the other of the input and output terminals 
for establishing a threshold voltage, whereby a 
voltage differential is established across the inputs 
30 of the amplifier when a voltage difference between 
the Input and output terminals exceeds the thresh- 
old voltage, 

$. The integrated circuit of claim 7, wherein said 
means for establishing a threshold voltage includes a 
33 zener diode. 
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9. The integrated circuit of claim 8» wbereia said 
zener diode lias • «encr breakdown voltage, and 
wherein said means for establishing a threshold voluge 
further includes: 
40 means for establishing a trimming voltage b series 
with the teser breakdown voluge such that st least 
a part of the threshold voluge is comprised of the 
sum of the trimming and zeaer breakdown volt* 
ages; and 

45 means connected to said means for establishing a 
trimming voluge, and to one of the function termi- 
nals, for varying the trimming voluge in response 
to a signal at that function terminal, thereby vary- 
ing the threshold voluge. 
SO 10. The integrated circuit of claim 9, wherein said 
means for varying the trimming voluge is connected to 
the first function terminal. 
11. The integrated circuit of claim 10, wherein: 
said means for establishing a trimming voluge com- 
35 prises a resistor, and wherein 

said means for varying the trimming voluge varies a 
current conducted by said trimming voltage resis- 
tor as a function of a current conducted by the first 
function terminal 
60 12. The integrated circuit of claim 11, wherein the 
current conducted by the first function terminal is estab- 
lished at least In part by external components connected 
to the first function terminal. 

13. The integrated circuit of claim 12, wherein the 
65 external components connected to the first function 

terminal includes a resistor connected- to ground. 

14. The integrated circuit of claim 2, wherein said 
third means is connected to the first function terminal. 
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15. The integrated circuit of claim 14, wherein the 
control signal is. a current, and wherein said third means 
includes: 

means for sensing the current conducted by the first 
function terminal; and 3 

means responsive to said sensing means for disabling 
said first means and enabling said second means 
when the current sensed by said sensing means 
exceeds a predetermined threshold current. 

16. The integrated circuit of claim 2, wherein said 10 
third means is connected to the first function terminal, 
and wherein the integrated circuit further comprises: 

fourth means connected to the control circuitry and 
to the second function terminal for performing at 
least two of: 13 

(a) frequency compensating the integrated circuit, 

(b) limiting the peak current conducted by the 
twitching transistor, 

(c) variably limiting the current conducted by the 
switching transistor as a function of time, and 20 

(d) shutting down the integrated circuit, whereby 
the current drawn by the integrated circuit it 
reduced. 



Application/Control Number: 08/794,374 
Art Unit: *** 



Page 9 



17. The integrated circuit of claim 16, wherein Slid 
fourth means includes: 23 

means for generating a signal indicative of the magni- 
tude of current conducted by the switching transis- 
tor; 

means connected to at least one terminal of the inte- 
grated circuit for sensing a feedback signal from 30 
the discrete components indicative of the magni- 
tude of at least one of the regulated output voltage 
and the voltage developed across the winding of 
the external transformer, and for generating an 
error signal indicative of the difference between 33 
the feedback signal and a reference signal; 

means for comparing the error signal to the current 
magnitude signal, and for turning ofT the switching 
transistor when the current magnitude signal ex- 
ceeds the error signal; and 40 

means for applying the error signal to the second 
function terminal, whereby the magnitude of the 
error signal may be controlled by a network of one 
or more external components connected to the 
second function terminal. 43 

18. The integrated circuit of claim 17, wherein the 
network of external components connected to the sec- 
ond function terminal includes a frequency compensat- 
ing capacitor. 

19. The integrated circuit of claim 17, wherein the 50 
network of external components connected to the sec- 
ond function terminal includes a frequency compensa- 
tion capacitor in series with a resistor. 

20. Hie Integrated circuit of claim 17, wherein the 
network of external components connected to the sec- S3 
ond function terminal prevents the error signal at the 
second function terminal from exceeding a predeter- 
mined maximum level, thereby limiting to a maximum 
peak value the magnitude of current conducted by the 
switching transistor. 60 

21. The integrated circuit of claim 20, wherein the 
network of external components establishes a predeter- 
mined maximum voltage at the second function termi- 
nal 
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22. The integrated circuit of claim 17, wherein the *3 
network of external components connected to the see* 
ond function termini! variably controls the voltage at 
the second function terminal as a function of time, 

thereby variably limiting as a function of time the cur* 
rent conducted by the switching transistor. 

23. The integrated circuit of claim 22. wherein the 
network' of external components for variably control- 

3 ling the voltage at the second function terminal in- 
cludes: 

a resistor connected between a first node and a sec- 
ond node; 

a capacitor connected between the second node and 

10 the ground terminal; and 

means connected between the second node and the 
second function terminal for applying at least a 
portion of a voltage at the second node to the sec- 
ond function terminal, such that the voltage at the 

IS second function terminal upon application of a 
voltage at the first node gradually increases with 
time to gradually increase the current conducted 
by the switching transistor. 

24. The integrated circuit of claim 17. the integrated 
20 circuit further having voltage regulator circuitry for 

providing a regulated voltage to at least portions of the 
internal drive circuitry* and wherein said fourth means 
further includes: ( 
means for producing second reference signal; 
25 means for comparing the second reference signal to a 
shutdown control signal applied to the second 
function terminal by the external components, and 
for generating a shutdown signal when the second 
reference signal and the shutdown control signal 
30 differ by a predetermined amount; and 

means responsive to the shutdown signal for disabling 
at least the voltage regulator circuitry, thereby 
shutting down and reducing the current drawn by 
the integrated circuit 
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J5 25. The integrated circuit of claim 24, wherein the 
shutdown control signal is t voltage, and wherein; 
said means for producing a second reference signal 
includes a diode having a Tint forward voltage 
drop; and wherein 
40 said means for comparing the second reference signal 
to the shutdown control signal includes a transistor 
having a base-emitter circuit connected between 
said diode and the second function terminal, the 
base-emitter circuit having a second forward volt* 
43 age drop which differs from the first forward volt* 
age drop, and said transistor being adapted to dis- 
able the voltage regulator circuitry when the shut- 
down control signal voltage at the second function 
terminal Is less than the difference between the first 
SO and second forward voltage drops. 

2& An integrated circuit for use in implementing a 
switching voltage regulator providing a regulated out* 
put voltage, the integrated circuit having a power 
switching transistor, circuitry for driving the switching 
53 transistor and control circuitry for varying the on and 
off switching duty cycle of the switching transistor, and 
further having for connection to external components 
an input terminal, an output terminal, a ground terminal 
and a (unction terminal, the integrated circuit compris- 
60 ing: 

first means connected to the function terminal and to 
the control circuitry for accepting a first feedback 
signal indicative of the regulated output voltage, 
and for enabling the integrated circuit to operate in 
65 a normal feedback mode to regulate the regulated 
output voltage by varying the duty cycle of the 
switching transistor as a function of the magnitude 
of the first feedback signal; 
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second means, connected to it least one of the termi- 
nals and 10 the control circuitry for accepting • 
second feedback signal indicative of a voltage de- 
veloped across a winding of an external trans- 
former, and for enabling the integrated circuit to 5 
operate in a fully isolated flyback mode to regulate 
the output voltage as a function of the magnitude of 
the second feedback signal; and 

mode select means connected to the function terminal 
and to said first and second means to disable one of " 
the first and second means and to enable the other 
in response to a mode select control signal applied 
to the function terminal by external components. 

27. The integrated circuit of claim 2eV wherein said 
first means includes: 

means for producing a first reference signal; and 

means for detecting a difference between the first 
feedback signal and the first reference signal, and 
for generating an error signal indicative of that ^ 
. difference; 

1 and wherein the control circuitry includes: 
means for comparing the error signal to a signal indic- 
ative of the magnitude of current conducted by the 
switching transistor, and x 
means responsive to said comparing means for turn- 
ing off the switching transistor when the current 
magnitude signal exceeds the error signal. 
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28. The Integrated circuit of claim 26, wherein said 
second means includes: 30 

means responsive to the second feedback signal for 
generating an error signal indicative of a difference 
between the second feedback signal and a predeter- 
mined threshold signal level; 

and wherein the control circuitry includes: 3s 

means for comparing the error signal to a signal indic- 
ative of the magnitude of current conducted by the 
switching transistor, and 

means responsive to said comparing means for turn- 
ing off the switching transistor when the current 40 
magnitude signal exceeds the error signal 

29. The integrated circuit of claim 26, wherein said 
first means includes: 

means for producing a first reference signal; and 

means for detecting s difference between the first 45 
feedback signal and the first reference signal, and 
for generating a first error signal Indicative of that 
difference; 

wherein sak) second means includes: 

means responsive to the second feedback signal for 30 
generating a second error signal indicative of a 
difference between the second feedback signal and 
a predetermined threshold signal level; 

and wherein the control circuitry includes: 

means for receiving the first and second error signals, 35 
and for comparing at any tfven time one of the first 
snd second error signals to a signal indicative of the 
magnitude of current conducted by the switching 
transistor; and 

means responsive to said comparing means for turn* 60 
tag off the switching transistor when the current 
msgnitude signal exceeds the compared one of the 
first and second error signals. 

30. The integrated circuit of claim tf, wherein said 
means for generating an error signal includes a differen- 6$ 
till amplifier having a first input for receiving the first 
feedback signal and a second input for receiving the first 
reference signal. 
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31. The circuit of claim 23. wherein laid means Tor 
generating the second feedback error signal include*: 
an amplifier having a first input connected to one of 
the input and output terminals; and 
$ means connected to t second input of said amplifier 
and to the other of the input and output terminals 
for establishing a threshold voltage, whereby a 
voltage differential is established across the inputs 
of the amplifier when a voltage difference between 
10 the input and output terminals exceeds the thresh* 
old voltage. 

92. The circuit of claim 31, wherein said means for 
establishing a threshold voltage includes a zcucr diode. 

33. The circuit of claim 32, wherein said tenet diode 
IS has a zener breakdown voltage, and wherein said means 

of establishing a threshold voltage further includes: 
means for establishing a trimming voltage in series 
with the xener breakdown voltage such that at least 
a part of the threshold voltage is comprised of the 
20 sum of the trimming and xener breakdown volt* 
ages: and 1 
means connected to said means for establishing a 
trimming voltage, and to the function terminal, for 
varying the trimming voltage in response to a stg- 
25 nal at the function terminal, thereby varying the 
threshold voltage. 

34. The circuit of claim 33 wherein; 

said means for establishing a trimming voltage com- 
prises a resistor; and wherein 
30 said means for varying the trimming voltage varies a 
current conducted by said trimming voltage resis- 
tor as a function of a current conducted by the 
function terminal. 
33. The circuit of claim 34, wherein the current con- 
33 ducted by the function terminal is established at least in 
part by external components connected to the function 
terminal. 
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36. The drcuit of claim 35, wherein the external com- 
ponents connected to the function terminal include a 

40 resistor connected to ground. 

37. The drcuit of claim 26, wherein said mode select 
means is connected to the function terminal. 

38. The circuit of claim 37, wherein said mode select 
means includes: 

43 means for sensing current conducted by the function 
terminal; and 

means responsive to said sensing means for disabling 
said first means and enabling said second means 
when the current sensed by said sensing means 
30 exceeds a predetermined threshold current 

39. The circuit of claim 38, wherein the function 
'terminal is connected to external components adapted 
to conduct a current which exceeds the threshold cur- 
rent. 

33 40. An integrated circuit for use in implementing a 
switching voltage regulator providing a regulated out* 
put voltage, the integrated circuit having s power 
•witching transistor, circuitry for driving the twitching 
transistor and control circuitry for varying the on and 
40 off switching duty cycle of the switching transistor, and 
further having at most five terminals for connection to 
external components consisting of an input terminal, an 
output terminal, a ground terminal and first and second 
function terminal, the integrated circuit comprising: 
63 first means connected to the first function terminal 
and to the control circuitry for accepting a first 
feedback signal Indicative of the regulated output 
voltage, and for enabling the integrated circuit to 
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operate in a normal feedback mode to regulate the 
regulated output voltage by varying the duty cycle 
of the switching transistor as i function of the mag. 
nitudc of the first feedback signal; 
second means connected to at least one of the input 5 
and output terminals and to the control circuitry 
for accepting a second feedback signal indicative of 
a voltage developed across a winding of an exter- 
nal transformer* and for enabling the integrated 
circuit to operate in a fully isolated flyback mode to 1° 
regulate the regulated output voltage as a function 
of the magnitude of the second feedback signal; 

mode select means connected to the first function 
terminal and to said first and second means to dhv 
able one of the first and second means and to enable 19 
the other in response to a mode select control tig* 
nal applied to the first function terminal by external 
components; and 

means connected to the control circuitry and to the 
second function tenninal for enabling the switch- 
tng voltage regulator circuit in response to signals 
applied to the secocd function terminal by a net- 
work of external components to be frequency cons* 
pensated. 25 

41. The integrated circuit of claim 40, wherein said 
first means includes: 

means for producing a first reference signal; and 

means for detecting a difference between the first 
feedback signal and the first reference signal, and ^ 
for generating an error signal indicative of that 
difference; 

and wherein the control circuitry includes: 
means for comparing the error signal to a signal indic- 
ative of the magnitude of current conducted by the 35 
switching transistor, and 
means responsive to said comparing means for turn- 
ing off the switching transistor when the current 
magnitude signal exceeds the error signal 
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41 The integrated circuit of claim 40, wherein Mid 49 
second means includes: 
means responsive to the second feedback signal for 

generating an error signal indicative of a difference 
between the second feedback signal and a predeter- 
mined threshold signal level; 45 
and wherein the' control circuitry includes: 
means for comparing the error signal to a signal indic- 
ative of the magnitude of current conducted by the 
switching transistor; and 
means responsive to said comparing means for turn- 50 
tng off the switching transistor when the current 
magnitude signal exceeds the error signal 
49, The integrated circuit of claim 40, wherein said 
first means include*! 
means for producing a first reference signal; and 55 
means for detecting a difference between the first 
feedback signal and the first reference signal, and 
for generating a first error signal indicative of that 
difference; 

wherein said second means includes: 60 
means responsive to the second feedback signal for 
generating a second error signal indicative of a 
difference between the second feedback signal and 
a predetermined threshold signal level; 
and wherein the control circuitry includes: 65 
means for receiving the first and second error signals, 
for comparing at any given time one of the first and 
second error signals to a signal indicative of the 
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magnitude of current conducted by the switching 
transistor; and 
means responsive to said comparing means for turn* 
tag off the switching transistor when the current 

9 magnitude signal exceeds the compared one of the 
first and second error signals. 

44. The integrated circuit of claim 49, wherein said 
means for generating an error signal includes a differen- 
tial amplifier having a first input for receiving the Tint 

10 feedback signal and a second input for receiving the first 
reference signal 

43. The circuit of claim 42, wherein said means for 
generating the second feedback error signal includes: 

aa amplifier having a first input connected to one of 

19 the input and output terminals; and 

means connected to a second input of said amplifier 
and to the other of the input and output terminals 
for establishing a threshold voltage, whereby a 
voltage differential is established across the inputs 

20 of the amplifier when a voltage difference between 
the input and output terminals exceeds the thresh- 
old voltage. 

44. The circuit f>( claim 43, wherein said means for 
establishing a threshold voltage includes a zener diode. 

25 47. The circuit of claim 46, wherein said zener diode 
has a zener breakdown voltage, and wherein said means 
for establishing a threshold voltage further includes: 
means for establishing a trimming voltage in series 
with the zener breakdown voltage such that at teast 
30 a part of the threshold voltage is comprised of the 
sum of the trimming and zener breakdown volt* 
ages; and 

means connected to said means for establishing a 
trimming voltage, and to one of the function termi- 

39 nali, for varying the trimming voltage in response 
to a signal at that function terminal, thereby vary- 
ing the threshold voltage. 

48. The circuit of claim 47, wherein said means for 
varying the trimming voltage is connected to the first 

40 function terminal 



Application/Control Number: 08/794,374 



Page 19 



Art Unit: *** 

49. The circuit of cUim 48, wherein: 

said means of establishing a trimming voltage com* 

prises a resistor; and wherein 
laid means for varying the trimming voltage varies a 
43 current conducted by said trimming voltage resis- 
tor as a function of a current conducted by the first 
function terminal. 

50. The circuit of claim 49, wherein the current con- 
ducted by the ftrst function terminal is established at 

30 least in part by external components connected to the 
first function terminal. 

91. The circuit of claim 50, wherein the external com- 
ponents connected to the first function terminal include 
a resistor connected to ground. 

SS 52. The circuit of claim 40, wherein said mode select 
means b connected to the first function terminal 

51. The circuit of claim 40, wherein said mode select 
means includes: 

means for sensing current conducted by the first func- 
60 tion terminal; and 

means responsive to said sensing means for disabling 
said first means and enabling said second means 
when the current sensed by said sensing means 
exceeds a predetermined threshold current. 
65 54, The integrated circuit of claim 39, wherein the 
network of external components connected to the seo 
ond function terminal includes a frequency compensat- 
ing capacitor. 

55. The integrated .circuit of claim 40, wherein the 
network of external components connected to the sec- 
ond function terminal includes a frequency compensa- 
tion capacitor in series with a resistor. 
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56. An integrated circuit for use in implementing a 5 
twitching voltage regulator providing a regulated out- 
put voltage, the integrated circuit having internal drive 
circuitry, a power switching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
switching transistor to produce a pulsed output, and 10 
further having input and ground terminals for connec- 
tion to a source of input power, an output terminal for 
connection to external components adapted to convert 
the pulsed output of the switching transistor into the 
regulated output voltage, and first and second multi- 15 
function terminals for connection to external compo- 
nents adapted to apply control signals to the multi-func- 
tion terminals, the integrated circuit comprising: 

first means responsive to control signals applied to 
the first multifunction terminal, said first means 20 
Including at least two of: 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit 
is operating in a normal feedback mode* 

(b) means for programming the integrated circuit 23 
to operate in one of a normal feedback mode and 

a fully-isolated flyback mode, and 

(c) means for trimming a flyback voltage devel- 
oped across a winding of an external transformer 
when the integrated circuit operates in a fully- 30 
isolated flyback mode; and 

second means responsive to control signals applied to 
the second multi-function terminal for performing 
at least two of: 

(a) frequency compensating the integrated circuit, IS 

(b) limiting peak current conducted by the switch* 
tog transistor, 

(c) variably limiting current conducted by the 
switching transistor as a function of time, and 

(d) shutting down the Integrated circuit, whereby 40 
current drawn by the integrated circuit h re- 
duced. 
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57, The integrated circuit of claim 56, wherein laid 
normal feedback mode controlling means includes: 

means for producing a first reference signal; 4$ 

means for generating a feedback mode error signal 
indicative of a difference between the first refer* 
eoce signal and a feedback signal applied to the first 
multi-function terminal indicative of the magnitude 
of the regulated output voltage; 50 

means for comparing the feedback mode error signal 
to a signal indicative of the magnitude of current 
conducted by the twitching transistor; and 

means responsive to said comparing means for turn- 
ing ofT the switching transistor when the current 55 
magnitude signal exceeds the error signal* whereby 
the duty cycle of the switching transistor is con- 
trolled is a function of die feedback signal. 

58. The integrated circuit of claim 56, wherein said 
programming means includes: 60 

means for controlling the duty cycle of the switching 
transistor when the integrated circuit operates in a 
fully-isolated flyback mode; and 

means connected to the first multi-fraction terminal 
for sensing a mode«te!ect signal at the first multi- 65 , 
function terminal and for responsivcly disabling 
said normal feedback mode controlling means and 
enabling said flyback mode controlling means. 
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59. The integrated circuit of claim 58, wherein said 
flybtck mode controlling means includes: 

meant connected to (he input and output terminal! 
for receiving a flyback signal indicative of a volt* 
S age developed across the winding of the external 
transformer, and for generating a flyback mode 
error signal indicative of a difference between the 
flyback signal and a threshold signal level; 

means for comparing the flyback mode error signal to 
10 a signal indicative of the magnitude of current 
conducted by the switching transistor; and 

means responsive to the output of said comparing 
means for turning off the twitching transistor when 
the current magnitude signal exceeds the error 
15 signal, whereby the duty cycle of the switching 
transistor is controlled as a function of the flyback 
signal. 

60. The integrated circuit of claim S9, wherein said 
trimming means include* 

20 means connected to the first multifunction terminal 
for sensing a trimming control signal; and 
means connected to said trimming control signal 
sensing means and to said flyback mode error sig- 
nal generating means for trimming the magnitude 

25 of the threshold signal in response to the trimming 
control signal, thereby trimming the flyback volt- 
age. 
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61. The integrated circuit of claim 56, wherein laid 
second meant includes: 
30 means for generating a signal indicative of the magni* 
tude of current conducted by the twitching transit* 
tor; 

means connected to it least one terminal of the inte- 
grated circuit for sensing a feedback signal indict* 
33 tive of the magnitude of at least one of the regu- 
lated outjmt voltage and the voltage developed 
across the winding of the external transformer, and 
for generating an error signal indicative of the 
difference between the feedback signal and a refer* 
40 ence signal; 

means for comparing the error signal to the current 
magnitude signal, and for turning off the switching 
transistor when the current magnitude signal ex- 
ceeds the error signal; and 
45 means for applying the error signal to the second 
multi-function terminal, whereby the magnitude of 
the error signal may be controlled by a network of 
one or more external components connected to the 
second multi-function terminal. 
SO 61 The integrated circuit of claim 61, wherein the 
network of external components connected to the sec- 
ond multi-function tennina! includes a frequency com- 
pensating capacitor. 

63. The integrated circuit of claim 61, wherein the 
33 network of external components connected to the sec- 
ond multi-function terminal includes • frequency com- 
pensation capacitor in series with a resistor. 

64. The integrated circuit of claim 61. wherein the 
network of external components connected to the sec- 

40 ond mufti-function terminal prevents the error signal at 
the second multi-function terminal from exceeding a 
predetermined maximum level, thereby limiting to a 
mutmum peak value the magnitude of current con- 
ducted by the switctung transistor. 

63 63. The integrated circuit of claim 62, wherein the 
network of external components establishes a predeter- 
mined maximum voltage at the second multi-function 
terminal 
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66. The integrated circuit of claim 61, wherein the 
network of external components connected to the sec- 
ond multi-function terminaJ variably controls the volt- 
age at the second multifunction terminal as a function 
of tine, thereby variably limiting as a function of time S 
the current conducted by the switching transistor. 

67. The integrated circuit of claim 66. wherein the 
network of externa! component* for variably control- 
ling the voltage at the second multi-function terminal 
includes: 10 

a resistor connected between a first node and a sec* 
ond node; 

a capacitor connected between the second node and 
the ground terminal; and 

means connected between the second node and the IS 
second multi-function terminal for applying at least 
a portion of a voltage at the second node to the 
second multi-function terminaJ, such that the volt- 
age at the second multi-function terminal upon 
application of a voltage at the first node gradually 30 
increases with time to gradually increase the cur- 
rent conducted by the switching transistor. 
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68. The integrated circuit of claim 56, the integrated 
circuit further having voltage regulator circuitry for 
providing a regulated voltage to at least portions of the 23 
internal Circuitry, wherein said second means further 
includes: 

means for producing a second reference signal; 

means for comparing the second reference signal to t 
shutdown control signal applied to the second mul- 30 
thfunction terminal by the external components, 
and for generating a shutdown signal when the 
second reference signal and the shutdown control 
signal differ by a predetermined amount; and 

means responsive to the shutdown signal for disabling 33 
at least the voltage regulator circuitry, thereby 
shutting down and reducing the current drawn by 
the integrated circuit. 

69. The integrated circuit of claim 68, wherein the 
shutdown control signal is a voltage, and wherein: 40 

said means for producing a second reference signal 
includes a diode having a first forward voltage 
drop; and wherein 

said comparing means includes a transistor having a 
base-emitter circuit connected between said diode 45 
and the second multi-function terminal, the base- 
emitter circuit having a second forward voltage 
drop which differs from the first forward voltage 
drop, and said tramtstor befog adapted to disable 
the voltage regulator circuitry when the shutdown SO 
control signal voltage at the second multi-function 
terminal Is less than the difference between the first 
and second forward voltage drops. 
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70. An integrated circuit for use in implementing a 
switching voltage regulator providing * regulated out* 55 
put voltage, the integrated circuit having internal drive 
circuitry, a power twitching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
switching transistor to produce a pulsed output, and 
further having input and ground terminals for connec- 60 
lion to a source of input voltage and current, an output 
terminal for connection to externa) components adapted 
to convert the pulsed output of the twitching transistor 
into the regulated output voltage, and tint and second 
multi-function terminals for connection to external 4$ 
components adapted to apply control signals to the 
multi-function terminals, the integrated circuit compris- 
ing; 

first means responsive to control signals applied to 
the first multifunction terminal, said first means 
including: 

(a) means for controlling the duty cycle of the 
S switching transistor when the integrated circuit 

operates in a normal feedback mode, 

(b) means for programming the integrated circuit 
to operate in one of a norma] feedback mode and 
a fully-isolated flyback mode, and 

10 (c) means for trimming a flyback voltage devel- 
oped across a winding of an external transformer 
when the integrated circuit operates in a fully- 
isolated flyback mode; and 
second means responsive to control signals applied to 
IS the second multi-function terminal for: 

(a) frequency compensating the integrated circuit, 
r (b) limiting peak current conducted by the switch- 

ing transistor, 

(c) variably limiting current conducted by the 
20 switching transistor as a function of time, and 

(d) shutting down the integrated circuit, whereby 
current drawn by the integrated circuit is re* 

i duced. 
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71. An integrated circuit for use in implementing a 
25 switching voltage regulator providing a regulated out* 
put voltage, the integrated circuit having internal drive 
circuitry, a power switching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
twitching transistor to produce a pulsed output, and 
30 further having input and grouod terminals for connec- 
tion to a source of input voltage and current, an output 
terminal for connection to external components adapted 
to convert the pulsed output of the switching transistor 
into the regulated output voltage, and first and second 
IS multi-function terminals for connection to external 
components adapted to apply control signals to the 
multi-function terminals, the integrated circuit compris- 
ing: 

first means responsive to control signals applied to 
40 the first multi-function terminal, said first means 
including: 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit 
operates in a normal feedback mode, 
45 (b) means for programming the integrated circuit 
to operate in one of a normal feedback mode and 
a fully-isolated flyback mode, and 
(c) means for triinming a flyback voltage devel- 
oped across a winding of an external transformer 
50 when the integrated circuit operates in a fatty- 

isolated flyback mode; and 
second means responsive to control signals applied to 
the second multi-function terminal for 
(a) frequency compensating the integrated circuit, 
35 (b) limiting peak current conducted by the switch- 
ing transistor, and 
(c) variably limiting current conducted by the 
switching transistor as a function of time. 
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JX An integrated circuit for use in implementing a 
60 switching voltage regulator providing a regulated out- 
put voltage, the integrated circuit having internal drive 
circuitry* a power switching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
switching transistor to produce a pulsed output, and 
43 further having input and ground terminals for connec- 
tion to a source of input voltage and current* an output 
terminal for connection to external components adapted 
to convert the pulsed output of the switching transistor 

into the regulated, output voltage, and first and second 
multi-function term mart for connection to external 
components adapted to apply control signals to the 
multi-function terminals, the integrated circuit compris- 
ing: * 
first means responsive to control signals applied to 

the first multi-function terminal, said first means 

including: 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit M> 
operates in a normal feedback mode, and 

(b) means for programming the integrated circuit 
to opera te in one of a no rmal feedback m ode and 
a fully-isolated flyback mode; and 

second means responsive to control signals applied to 15 
the second multi-function terminal for. 

(a) frequency compensating the integrated circuit, 

(b) limiting peak current conducted by the switch- 
ing transistor, 

(c) variably limiting current conducted by the 20 
switching transistor as a function of time, and 

(d) shutting down the integrated circuit, whereby 
current drawn by the integrated /circuit is re- 
duced. 
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73. An integrated circuit for use in implementing a " 
switching voltage regulator providing a regulated out* 
put voltage, the integrated circuit having internal drive 
circuitry, a power switching transistor and control cir- 
cuitry for controlling the on tad off duty cycle of the jq 
twitching transistor to produce a pulsed output, tad 
further having input and ground terminals for conncc* 
tion to a source of input voltage and current, an output 
terminal for connection to external components adapted 
to convert the pulsed output of the twitching transistor 33 
into the regulated output voltage, and first and second 
function terminals for connection to external compo* 
cents adapted to apply control signals to the function 
terminals, the integrated circuit comprising: 
first means responsive to a control signal applied to 40 
the first (taction terminal for controlling the duty 
cycle of the switching transistor as a function of the 
magnitude of the regulated output voltage; aad 
second means* responsive to control signals applied to 
the second function terminal fort 45 

(a) frequency compensating the integrated circuit 

(b) limiting peak 

current conducted by the switching 

transistor, 

(c) variably limiting current conducted by the 
switching transistor as a function of time, aad SO 

(d) shutting down the integrated circuit, whereby 
current drawn by the integrated circuit is rev 
duced* 
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74. An integrated circuit for use in implementing a 
switching voltage regulator providing a regulated out* 33 
put voltage, the integrated circuit having internal drive 
circuitry power twitching transistor and control cir- 
cuitry for controlling the on and ofT duty cycle of the 
twitching transistor to produce a pulsed output, and 
further having input and ground terminals for connec- 60 
tion to a source of input voltage and current, an output 
terminal for connection to external components adapted 
to convert the pulsed output of the switching transistor 
into the regulated output voltage* and first and second 
multi-function terminals for connection to external 65 
components adapted to apply control signals to the 
multi-function terminals, the integrated circuit compris- 
ing: 

first means responsive to control signals applied to 
the lint multi-functioo terminal, said first means 
including: 

(a) means for controlling the duty cycle of the 
5 switching transistor when the integrated circuit 

operates in • normal feedback mode, and 

(b) means for programming the integrated circuit 
to operate in one of a normal feedback mode and 
a fully-isolated flyback mode; 

10 second means responsive to control signals applied to 
the second multifunction terminal for: 

(a) frequency compensating the integrated circuit, 

(b) limiting peak current conducted by the switch- 
ing transistor, and 

IS (c) variably limiting current conducted by the 
twitching transistor as a function of time. 
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73. An integrated circuit for use In implementing • 
twitching voJuge regulator providing • regulated out- 
put voltage, the Integrated circuit having Internal drive 
20 circuitry, a power twitching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
twitching transistor to produce a pulsed output, the 
integrated circuit comprising: 
at most rive terminals for connection to external com* 
25 ponents, including input and ground terminals for 
connection to a source of input power, and output 
terminal for connection to external components 
adapted to convert the pulsed output of the switch* 
tog transistor into the regulated output voltage, and 
30 first and second multi-function terminals for con- 
nection to external components adapted to apply 
control signals to the multi-function terminals; 
first means responsive to control signals applied to 
the first muld-functioo terminal, said first meant 
15 including at least two of: 

(a) means for controlling the duty cycle of the 
twitching transistor when the integrated circuit 
Is operating in a normal feedback mode, 

(b) means for programming the integrated circuit 
40 to operate in one oft normal feedback mode and 

• fully-bolited flyback mode, and 

(c) meant for trimming a flyback voltage devel- 
oped across a wading of an external transformer 
when the integrated circuit operates in a fully- 

45 isolated flyback mode; and 

second means responsive to control signals applied to 
the second multi-function terminal for performing 
at least two of; 

(a) frequency compensating the integrated circuit, 
50 (b) Smiting peak current conducted by the switch- 
ing transistor, 

(c) variably limiting current conducted by the 
twitching transistor as a function of time, and 

(d) shutting down the integrated circuit, whereby 
55 current drawn by the integrated circuit b re- 
duced. 
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77. An integrated circuit for use in implementing a 
switching voltage regulator providing a regulated out* 
out voltage, the integrated circuit having internal drive 30 
circuitry, a power twitching transistor and control elf* 
cuitry for controlling the on and off duty cycle of the 
switching transistor to produce a pulsed output, the 
integrated circuit comprising: 
at most five terminals for connection to external coin- 33 
poneota, including input and ground terminals for 
connection to a source of input power, an output 
terminal for connection to external components 
adapted to convert the pulsed output of the switch- 
ing transistor into the regulated output voltage, and 40 
first and second multi-function terminals for con- 
nection to eaternaJ components adapted to apply 
control signals to the multi-function terminals; 
first means responsive to control signals applied to 
the first multi-function terminal said first means 45 
including: 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit 
is ODcratuiK in a normal feedback mode. 

(b) means for programming the integrated circuit 90 
to operate in one of a normal feedback mode and 

s fully-isolated flyback mode, and ■ 

(c) means for trimming a flyback voltage devel- 
oped across a winding of an external transformer 
when the integrated circuit operates in a fully* 55 
isolated flyback mode; and 

second means responsive to control signals applied to 
the second multi-function terminal for peiforming 
at least two of: 

(a) frequency compensating the integrated circuit, 60 

(b) limiting peak current conducted by the switch- 
ing transistor, and 

(c) variably limiting current conducted by the 
switching transistor as a function of time. 

78. An integrated circuit for use b implementing a 63 
switching voltage regulator providing a regulated out- 
put voltage, the integrated circuit having internal drive 
circuitry, a power switching transistor and control cir- 
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7€. An integrated circuit for use in implementing s 
switching voltage regulator providing a regulated out- 
put voltage, the integrated circuit having internal drive 
60 circuitry, a power twitching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
twitching transistor to produce a pulsed output, the 
integrated circuit comprising: 
at most five terminals for connection to external con* 
63 ponenti, including input and ground terminals for 
connection to a source of input power, aa output 
terminal for connection to external components 
adapted to convert the pulsed output of the switch- 
ing transistor into the regulated output voltage, and 
first and second multi-function terminals for eon* 
nection to external components adapted to apply \> . 
control signals to the multifunction terminals; 
first means responsive to control signals applied to $ 
the first multi-function terminal, said first means 
including*. 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit 

is operating in a normal feedback mode, 10 

(b) means for programming the integrated circuit 
to opera te in one of a normal feedback mode and 
a fuUy-isolated flyback mode, and 

(c) ! means for triinmiag a flyback voltage devel- 
oped acro^ a winding of an exteraaJ transformer IS 
(when the integrated circuit operates in a fully* 
isolated flyback mode, and 

second means responsive to control signals applied to 
the second multi-function terminal for: 

(a) frequency compensating the integrated circuit, 10 

(b) limiting peak current conducted by the switch- 
ing transistor, 

(c) variably limiting current conducted by the 
switching transistor as a function of time, and 

(d) shutting down the integrated circuit, whereby 25 
current drawn by the integrated circuit b re* 
duoed. 
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cuitry for controlling the on and off duty cycle of the 
switching transistor to produce • pulsed output, the 
integrated circuit comprising: 
tt most five terminals for connection to external com* 
5 ponents, including input and ground terminals for 
connection to a source of input power, an output 
terminal for connection to external components 
adapted to convert the pulsed output of the switch* 
ing transistor into the regulated output voltage, and 
10 first and second multi-function terminals for con* 
nection to external components adapted to apply 
control signals to the multi-function terminal* 
first means responsive to control signals spplied to 
the first multi-function terminal, said first means 
15 including at least two of: 

(a) means for controlling the duty cycle of the 
switching transistor when the integrated circuit 
is operating in a normal feedback mode, and 

(b) means for prograinming the integrated circuit 
20 to operate in one of a normal feedback mode and 

a fully-isolated flyback mode, and 
second means responsive to control signals applied to 
the second multi-function terminal for performing 
at least two of: 

(a) frequency compensating the integrated circuit, 

(b) limiting peak current conducted by the switch- 
ing transistor, 

(c) variably limiting current conducted by the 
30 switching transistor as a function of time, and 

(d) shutting down the integrated circuit, whereby 
current drawn by the integrated circuit is re- 
duced 
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19. An integrated circuit for use is implementing a 
3) switching voltage regulator providing a regulated out- 
put voltage, the integrated circuit having internal drive 
circuitry, a power twitching transistor and control cir- 
cuitry for controlling the on and ofT duty cycle of the 
switching transistor to produce a pulsed output, the 
40 integrated circuit comprising: 

at moat five terminals for connection to externa] com* 
ponents, including input and ground terminals for 
connection to • source of input power, an output 
termini] for connection to external components 
4$ aoapted to convert the pulsed output of the switch- 
ing transistor into the regulated output voltage, and 
first and second function terminals for connection 
to external components adapted to apply control 
signals to the function terminals; 
50 first means responsive to control signals applied to 
the first function terminal for controlling the duty 
cycle of the swi tching transistor as a function of the 
magnitude of the regulated output voltage; and 
second means responsive to control signals applied to 
If the second function terminal fon 

(a) frequency compensating the integrated circuit, 
0>) limiting peak current conducted by the switch- 
ing transistor, 

(c) variably limiting current conducted by the 
60 switching transistor as a function of time, and 

(d) shutting down the integrated circuit, 

[where] whereby 



current drawn by the integrated circuit is re- 
duced. 

80. An integrated circuit for use in implementing a 
63 switching voltage regulator providing a regulated out- . 
put voltage, the integrated circuit having internal drive ' 
circuitry, a power switching transistor and control cir- 
cuitry for controlling the on and off duty cycle of the 
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switching transistor to produce ■ pulsed output, the 

integrated circuit comprising: 
•t most five terminals for connection to external com* 
ponents, including input and ground terminals for 
connection to a source of input power, an output S 
terminal for connection to external components 
adapted to convert the pulsed outpu t of the switch* 
Ing transistor into the regulated output voltage, and 
first and second multi-function terminals for coo* 
section to external components adapted to apply 10 
control signals to the mulii-function terminals; 
first means responsive to control signals applied to 
the first multi-function terminal, said first means 
including: 

(a) means for controlling the duty cycle of the IS 
switching transistor when the integrated circuit 

is operating In a normal feedback mode, and 

(b) means for programming the integrated circuit 
to operate in one of a normal feedback mode and 

• fully-isolsted flyback mode; and 20 
second means responsive to control signals applied to 
the second multi-function terminal for performing 
at least two of: 

(a) frequency compensating the integrated circuit, 

(b) limiting peak current conducted by the switch* 23 
ing transistor, and 

(c) variably limiting current conducted by the 
switching transistor as a function of time 

it. An integrated circuit capable of implementing a 
current-mode normal feedback switching voltage regu- 30 
lator and a current-mode fully isolated flyback switch- 
ing voltage regulator, the integrated circuit having a 
switching transistor, circuitry for driving the switching 
transistor, and control circuitry for controlling the on 
and off duty cycle of the switching transistor to pro- 33 
duce a pulsed output, the integrated circuit comprising: 

at moat five terminals for connection to external com- 
ponents, including: 
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(ft) input and ground terminals, connected to the 
integrated circuitry, for connection to ft source 
of input voltage and current; 

(b) tit output terminal, connected to the switching 

9 transistor, for connection to external compo- 
nents adapted to convert the pulsed output of the 
twitching transistor into the regulated output 
voltage; 

(e) • first multi-function terminal responsive to 

10 control signals applied by external components 
connected to the first multifunction terminal for 
performing it least two functions selected from 
the group of: 

(1) controlling the duty cycle of the switching 
1$ transistor when the integrated circuit is oper- 
ating in a normal feedback mode, 

(2) programming the integrated circuit to oper- 
ate in one of a normal feedback mode and 
fully-isolated flyback mode, and 

20 (3) trimming a flyback votuge developed across 
• winding of an external transformer when the 
integrated circuit operates in a fully-isolated 
flyback mode; and 
(d) a second multi-function terminal, responsive to 
25 control signals applied by external components 
connected to the second multi-function terminal, 
for performing at least two functions selected 
from the group of: 

(1) frequency compensating the integrated cir- 
30 cuit, 

(2) limiting peak current conducted by the 
twitching transistor, 

(3) variably limiting current conducted by the 
switching transistor as a function of time, and 

33 (4) shutting down the integrated circuit, 

whereby current drawn by the integrated cir- 
cuit is reduced. 
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ft?- (AtnAndfid) ftn integrated cxrcuir~j£dr irapleMantlnq ft 
current-mode swit c hing voltage regulator circuit fry connoting 
thA in tegrated circuit to external components, the, integral 

at most fi ve terminals, the terminals CQ^prii^^mi 
input and around t em i naXs lor connecti ng . thft . l . Antgqrftt^ 
circuit to a source of input voltage and current , fift Output 
terminal fo r c o nnect i ng the infcPCPTftt*d elegit *0 an *Xtfflffl»,3l 
inductive or tr a nsformer load . a faedbacK^Jam i nfll. for 
receiving an exter n a l feedback sign*? p roporUQna l tQ tft« 
remilatftd outp u t vo l tttgn of the switch i ng recftUaftftr , 
compensation te rminal for connection to an external frequency 

a oover switching transistor having l%* 
^^ ^eotor^emitter circuit coupled to conduct cgrffttnt frfitveen 
the cutout terminal and the around ter^injOi 

^eans ...coup led to the switching transistor fiftE 
varying the on a n d off duty cycle of the switching trfflfti , fftwr 
i n response to a control signal; 

means inclu ding a resistive tl cmmt ceyplaH An 
^ri ftH with the e lector-emitter circuit Of the switching 
^ansiator. and an amplifier couple to %h& r^ j fitiye ejejnent 
for generating a current sense signal in dicative , ftX thft cu^Kfi n t 
con^ctefi fry tlffi ffffttoMnq %x*i*t**QKt 
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mftana for generating an error Signal itvUcflUve 
°f « dif f erence between the finback alqnal and a reference 

signal: 

means for coupling the error signal to thg 
compensation tewalnal ; And 

means for c .omnarlno the current sen*e alqnal tQ 
the erro r «*anal and for generating the control $X*m\ tWTO 
off tha sw i tching transistor when the current sense s i gnal 
compares In a pred etermined manner to the error Signal, t^o vary 
the dutv cvcle of the switching tr ansistor to produce the 
regulated output voltage.^ 

CLAIM 83 CANCELLED 

84. The integ rated circuit of claim 82 
further comprising.:. 

means responsive to cont rol signals 
ap plied to the compensation terminal for performing at 
least one of; 

(a) limiting p eak current conducted bv 
the switching tran sistor, 

Xbl variably l imiting current conducted 
by the s witching transistor as a function of time, and. 

(c) shutting down the integrated 
circuit, whereby c urrent drawn bv the integrated 
circuit i s reduced. 

13^ The Integrated circuit of cl aim 82, wherein the 
control signal is generated when th e current sense signal 



exceeds the error signal 
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" 86. (Amended) ft p integr ated circuit tor ^PAamentmq 3 

mrrent-mo d e switching voltage regulator clrc^t by connaqftAM 
the Integrated circui t to external ^po ngpts , tfte mgqrafrcfl 

circuit cpynprjjBtJLaqi. % ^ 

at least an' in put tern in a 1 and a ground terminal 
for connecting the f. n te gr a.fra.dl ci rcuit to a source Qt input 
voltage and current, an^utnut terminal f or ...fifl impct Inq the, 
integrated circuit t o an external inductive or transcriber , 
load, a feedback ter minal for receiving fi n e^ernaL . ff^fracK 
aianal proportional to the regulated output yoltW ofl the 
Switching r egulator, and a compensation termini for CQnnscfrAon 
ovternal frequency ..comnMMtiwi nrtV">gXf 

ft pnwar switching trans iatPr-^tructure; fifflplcfl 

to conduct current be tween the output; tm Jnrt the qCTffll* 
terminal: 

a driver circuit coupled to PXWito fl frftWf tiffi-MB 
current to the switc h t no transistor; 

a circuit c oupled to the driver circuit tW 
varying th « on and off dtttv cvclft of the pyUcMnq tranpjptOK 
in respon se to a control sinnaJj. 
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In series with the current path in the switching transistor 
between the output terminal and the around terminal and an 
amplifier coupled to the resistive element, for qensxatinq_a 
current! flense sig nal indicative of the current conducted by the 
switching translator i 

a circuit: for generatlng„j&n^error signal 
indicative of a difference between the feedback signal and * 
yfrforenffe g&gn*lr 3nd for cwpUnq the error atonal to tfr? 
compensation tffiffAwX an* %q frh? foi,Vfty gjyw^i 

a reference circuit coupled to provide the 
reference aicmal to the circuit for generating an error signal; 

a circuit for comparing the current sense signal 
to the error signal and fo r generating the control signal to 
turn off the switching translator when the current sense signal 
compares in a predetermined wav to the error signal to V3 rv 
duty evele of the switching transistor to produce the regulated 
voltage, the comparing circ uit further being responsive to 
control si gnals externally applied to the compensation terminal 
for performing at least one of (&\ limiting peak currant 
conducted by the switching transistor, and (b) varlafrXY 
Smiting current conducted fry the g.witcMnq..trRnf flgt or m ft 
function of time: and 

a circuit for placing the integrated circuit 
into a shutdown state where the current drawn bv the integrated 
circuit is reduced, including bv dea ctivating the reference 

the driver circuit is responsive at least In 
part to the error signal for causing the base drive current 
provided to tfte swi tching transistor to vary so as to increase 
the efficiency of operation of the switching transistor. 
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&?♦ (Amended) The integrated circuit of claim 66. 
wfrm-ftln the circuit for placing the integrated circuit _ints a 
shutdown at ate is respon sive to a bIoti^I externally applied to 

88. The integrated circuit of claim 86, wherein the 
switching transistor structure is a bipolar transistor. 
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89. (Amended) An inte^atad £ix^^ 
current-Eiode switching reg ulator circuit by connecting the 
integrated circuit to external components, the Integrated 

at least ah ,lpput terminal and a around terminal for 

connecting y^e intftgrntifiaft fifacnit to a gpyrce at voltage 

mfl current t an OTtPirt terminal t9x coppactftng ffl* antedated 

circuit to an exte rnal inductive or -tranBtonaer.JLQaAt_ft 
feedback terminal for receiving an extarnaJL feedback signal 
proportional to the regulated output voltage of the switching 
pacpilatox, a,nfl a coftPfinaffllfelfl^ fro . 30 

extern** . fireqpensy co^pensfttlpn n^tvprH ; 

a ftww switching trangifffrftr a^iM^few^ ftWPfr*°T tp 

conduct current between the output terminal and the ground 

a circuit coupled to the switching translator 
structure for varying the on and off duty cycle oJLjam 
fiMltehinq transistor in xmnnm *q a c^ntm* $km*M 

series with a current oath in the bitching translator 

structure between the output terminal and the ground^fceouna l 

and an amplifier coupled to the resistive element, for 

gOTttmfaq a current sanae atami i ndicat i ve c>f the current 

conducted bv the switching transistor; 

a circuit for geperatlna an error signal indicative 
of a diffe rence be tween the feedback signal and a reference 
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signal, and for coupling the error signal to the compensation 

terraina^; and 

the eryosr signal and tar q«nara*lr*€f *\\* standi tp twr\ 

otn %m ^i^him ix^mi^X Hh^n the current: sense .signal 
OQTuparea ftp ,fl „PrtfrtCTto^ MftY to t^e .error aj»gn3l %<> V-ayy 

<3>Mte- ffiMlg the mtltafrAfloJac^^ th* regulated 

voltage, sftlfl PQffigflEing gircvut ;EMrtheg Iwim responsive tp 

control signals externally applied to the compensation terminal 
for ta\ limiting peak current conducted by the ..jraifcchlra 
transistor and fbl variably limiting current conducted by the 
switching transistor aa a__jrunct ion of tiiae, 

wherein the integrated circuit ter minals require 
connection to no more than five differs ni^ojl^^monfLJdb^ 
external components to implement a current -mode switching 

90. (tended) The integrated circuit of claim 
further comprising a circuit for reducing tha current drawn by 
the integrated circuit to place the . ijntegr^ta d circuit into a 

91. (Amended) The integrated circ uit of claim 90. 

whwftin ttm <ztXQS\te for redwing the p^r^nt dr^wn fry the 
intftgrftt.ftd.circailt^ia-Jc.agBaiiaiv^ to a. signal e xternally applied 
to t,hs gy^F?CT5ation terminal* 

92* The integrated circuit of claim 90, wherein the 
switching transistor structure is a bipolar transistor. 



